Interaction of enveloped viruses with planar bilayer membranes: observations on Sendai, influenza, vesicular stomatitis, and Semliki Forest viruses.
Exposure of a planar lipid bilayer to Sendai virus at pH 7.0 resulted in conductance increases that continued over several minutes, provided that the virus particles had first been conditioned by freezing and thawing, sonicating, or storing for 2 weeks in the cold. Individual electrical events could not be resolved, even on a millisecond time scale, and thus do not reflect the insertion of structural channels into the lipid bilayer. Prior treatment of the Sendai virions with protease prevented the conductance increases, but exposure of the bilayer to protease after induction of the conductance change did not abolish it. The Sendai-induced conductance change was increased in rate, but qualitatively unchanged in nature, if gangliosides were included in the planar bilayer. Activity for Sendai virus was low at pH 5.0, and increased with increasing pH up to 9.0. Influenza, Semliki Forest virus, and vesicular stomatitis virus all induced similar conductance changes around pH 5.2, but were inactive when tested at pH 7.0. The presence of cholesterol in the bilayer caused marked enhancement (two- to sixfold) of the response to Sendai, influenza and Semliki Forest virus, but caused only slight enhancement of the response to vesicular stomatitis virus. It is concluded that the observed increases in ionic permeability arise from alterations in lipid motions on a submillisecond time scale resulting from the incorporation of damaged viral membranes into the planar bilayer by fusion.